APPLICATION FOR 
UNITED STATES LETTERS PATENT 
SPECIFICATION 


TO WHOM IT MAY CONCERN: 

Be it known that I, Edward F. McNair, a citizen of the United States of America, residing 
at 3147 R Avenue, Adel, Iowa 50003, have invented a new and useful GEOTHERMAL 
HEATING AND/OR COOLING APPARATUS AND METHOD OF USING SAME, of 
which the following is a specification. 


GEOTHERMAL HEATING AND/OR COOLING APPARATUS AND METHOD 

OF USING SAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 

Not Applicable 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

Not Applicable 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to a geothermal heating and/or cooling 
system and more particularly to one having a first pipe and a second pipe which are 
integrally connected together and, in a preferred embodiment, one piece by an extruded 
process. 

Description of the Related Art 

In the field of geothermal heating and/or cooling systems, pipes are connected to 


the inlet and outlet of a heat exchanger and the pipes are placed underground so as to be 
able to gather heat from the ground in the winter time so as to be able to heat a house or 
other structure; and, to remove heat from such building and put it into the ground in the 
summer time when the house or other structure needs to be cool. Geothermal energy 
systems are well known, for example, U.S. Patent No. 6,585,036 to Amerman et al 
shows a geothermal systems wherein heat transfer pipes are vertically disposed in wells. 

Other geothermal heating and/or cooling systems can work very similar to the 
one shown in U.S. Patent No. 6,585,036 to Amerman et al but the pipes are disposed in 
the ground horizontally, well below the surface of the ground, typically at 15 feet or so 
beneath the surface of the ground. In practice, for each hole that is bored, there is a pair 
of pipes that are placed into the hole in the ground. One of these pipes in each hole is 
for receiving heat exchanger fluid from the heat exchanger and the other pipe is for 
returning the fluid back to the heat exchanger. In order for this system to work 
efficiently, the pipes need to be separated to prevent the heat from the warmer pipe to be 
transferred directly across the hole to the pipe with the cooler part of the heat exchanger 
fluid. In other words, the heat needs to be exchanged with the ground or soil around the 
hole and not be exchanged with the other parallel pipe in the hole. 

It has been determined that a major problem with installation of these pipes in 
the holes in the ground is that they are not always separated to the extent desired. When 
this occurs, for example, if both pipes touch one another, then the heat exchange will 
occur from the fluid in the hotter pipe to the fluid in the cooler pipe and the efficiency of 
the system will be lowered. In order to overcome this problem, grout has been 
introduced into the hole for the purpose of trying to separate the pipes and to insulate 
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the pipes from one another in each hole. This solution is not been entirely acceptable 
because it is not a positive way to separate the pipes from one another. 

One solution for keeping the pipes in each hole separated is a spacer or clip, for 
example as shown in U.S. Patent No. 6,000,459 to Jeppesen. These clips are used in 
addition to introducing grout, such as bentonite, to keep the pipes separated and to help 
prevent heat exchange between the pipes directly from one to the other in the hole in the 
ground. 

Consequently, it will be appreciated that there is a need for an apparatus to 
permanently and dependably position the geothermal heat exchanger pipes at a 
predetermined distance apart in a hole of a geothermal heating and/or cooling apparatus 
wherein the spacer is integral with the pipes. 

SUMMARY OF THE INVENTION 

The present invention relates to a geothermal apparatus comprising a first pipe 
for receiving heat exchange liquid therein and a second pipe for receiving a heat 
exchange liquid therein and having a web integrally connected to each of the first and 
second pipes, between such pipes, for holding the second pipe at a predetermined 
distance from the first pipe. 

This pair of pipes which are integrally connected are installed in the ground in a 
hole or bore and then are connected to a heat exchanger having a fluid inlet connected to 
one of the pipes, a fluid outlet connected to the other of the pipes with the end of the 
pipes remote from the heat exchanger being connected together. 

An object of the present invention is to provide an improved geothermal heating 
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and/or cooling apparatus. 

Another object of the present invention is to provide a geo thermal pipe apparatus 
which includes two pipes connected together at one end and having an integral web 
therebetween to keep the pipes permanently and reliably separated within a hole in the 
ground. 

Other objects, advantages, and novel features of the present invention will 
become apparent from the following detailed description of the invention when 
considered in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view showing how the geothermal pipe of the present 
invention is installed into the ground; 

FIG. 2 is a view of a geothermal apparatus fully installed in a horizontal 
orientation in the ground; 

FIG. 3 is a view of the structure used to pull the pair of pipes which are 
connected together with an integral web therebetween through a hole in the ground; 

FIG. 4 is a view of the pipes actually being pulled through a hole in the ground 
while at the same time a back reamer is rotating and introducing grout into the hole as 
the pipes are pulled therethrough; 

FIG. 5 is a perspective view of a portion the manifold and of the geothermal 
pipes having a web therebetween; 

FIG. 6 is a cross sectional view of the present invention taken along line 6-6 of 

FIG. 5; 

FIG. 7 is a schematic view of the present invention showing the heat exchanger 
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attached to the manifold and to the pipes of the present invention; 

FIG. 8 shows an alternate view of a web having openings therein; and 
FIG. 9 shows another alternate structure which has bars formed in a "V" 

between the pipes to function as a web to keep the pipes spaced apart while in the hole 

in the ground. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings, wherein like reference numerals designate 
identical or corresponding parts throughout the several views, FIG. 1 shows a 
directional drilling machine (10) with sections of pipe (11) extending into the ground 
(12) and up to where a back reamer and pipe connection structure (13) is connected to a 
coil (14) of geothermal pipe constructed in accordance with the present invention. 

Once the directional drilling machine (10) has the back reamer (16) shown in 
FIGS. 3 and 4 up out of the ground of the surface of the ground (12) as shown in FIG. 1, 
then threaded members (17) having one end (18) with a hole (19) therein receives a pin 
(21) from a swivel connector (22) comprised of a first member (23) rotatably attached to 
a member (24). This member (24) is attached with a pin (26) to the back reamer (16) as 
shown in FIGS. 3 and 4 so when the back reamer (16) rotates, the member (24) will 
rotate with it but the member (22) will not, thereby allowing the member (17) to be 
pulled in the direction of the arrow (27). 

Referring again to FIG. 4, it is noted that the back reamer is rotated by the pipe 
(1 1) in the hole and at the same time, grout passes through the pipe (1 1) in the direction 
of the arrows (30) and out openings (40) so that the grout (45) extends completely 
around the pipe (14) as it is being pulled in the direction of the arrow (27) so that once 
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the pipe (14) is in the position shown in FIG. 2, it will be fully surrounded by grout (45) 
in the hole that it is in. 

Referring to FIG. 2, it is noted that the ends of the pipes (31) and (32) are looped 
with kissed joints (50). 

A first pipe (31) and a second pipe (32) shown in FIG. 3 have a web (33) 
attached therebetween. In a preferred embodiment, these pipes (31), (32) and web (33) 
are extruded all in one long piece and the ends which are close to the manifold (36) 
shown in FIGS. 2 and 5 have the web (33) cut out at about ten feet from the ends thereof 
shown as space (37) in FIG. 5. By having this cut out space (37) wherein the web (33) 
has been removed, the pipes (31) and (33) can be easily connected respectively to the 
return pipe (34) and the supply pipe (35). 

Referring to FIG. 6, the ideal dimensions of pipe structure 14 are shown, but it is 
to be understood that this invention is not limited to this preferred embodiment, but can 
be constructed with many other related sizes than the ones shown. 

As mentioned above, this structure shown in FIG. 6 is most easily manufactured 
by an extrusion process and a preferred material is polyethylene, although many other 
materials or combinations of materials can.be used instead of polyethylene if desired. 
Polyethylene just happens to be the material typically used to construct geothermal pipe. 

Referring to FIG. 7, it is noted that the manifold including supply pipe (35) and 
return pipe (34) are connected to the outlet (41) and the inlet (42) of heat exchanger 
(43). 

Referring to FIG. 8, it is noted that this pipe structure (14a) shown can be 
otherwise identical to the pipe (14) shown in FIGS. 1 and 6, but it has openings (44) in 
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the web for the purpose of saving material in making the pipe (14a) and also for 
allowing grout to easily find its way between and around the pipe when in the hole in 
the ground. These openings (44) could be of practically shape imaginable including 
oval, squares, triangle or combinations thereof. 

Referring now to FIG. 9, a geothermal pipe structure (14b) is shown and this 
geothermal pipe (14b) would be similar to FIG. 6 in cross section, but instead of having 
a continuous web (33) it would be made with bars (46) going one way and bars (47) 
going another way so as to use less material, but yet provide positive separation 
between the supply and return pipes while in the hole of the ground. 

Referring again to FIG. 3, it is noted that the threaded devices (17) are just one 
convenient way of attaching the back reamer (16) to the pipes (31) and (32). These 
threaded members are merely threaded into the ends of the pipes (31) and (32) so that 
they can be pulled through the opening or hole in the ground. 

In operation of the device shown in FIG. 2, the heat exchanger shown in FIG. 7 
is located within the building (51), such as a home. Heat exchanger fluid is circulated 
through the heat exchanger (43) as shown in FIG. 7, out the outlet (41) into a manifold 
pipe (35) which is connected to pipe (33). This heat exchanger fluid can be, for 
example, eighty percent (80%) water and twenty percent (20%) antifreeze. After the 
heat exchanger fluid extends down through each of the pipes (33), it is returned through 
pipes (32) to return pipe (34) and into the inlet (42) of heat exchanger (43). In the 
winter time, the pipes (33) and (35) will contain relatively cool fluid and heat will be 
absorbed thereby from under the ground so that such fluid will be warmer as it returns 
through pipes (32) and (34) to the heat exchanger 43. Of course the heat exchanger 43 
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will take the heat in the wintertime and move it into the house or other building to be 
heated. The reverse is, of course, true in the summer time when it is desired to cool the 
home or other building. 

Obviously many modifications and variations of the present invention are 
possible in light of the above teachings. For example, while a horizontal ground coupled 
heat pump system is shown, it can be a vertical ground system instead. It is, therefore, to 
be understood that within the scope of the appended claims, the invention may be 
practiced otherwise than as specifically described. 
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